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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: The symbol 
"A". Examiner is unsure whether this relates to rate of change, change in heat, or 
something else similar in nature. 

Appropriate correction is required. 

2. Claims 1-12 are objected to because of the following informalities: The symbol 
"A". Examiner is unsure whether this relates to rate of change, change in heat, or 
something else similar in nature. Appropriate correction is required. 

3. Claims 2, 5, and 9 are objected to because of the following informalities: 
Discusses recording the criteria in a table for multiple targets in respective multiple ones 
of the tool. The disclosure states the method and system for one target. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-3, 7-10, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Turner (US Patent No. 4,166,783) in view of Actor et al (US Patent 
No. 5,478,455). 

With respect to claim 1, Turner 783 discloses "a sputtering system utilizing a 
computer" (abstract). The "desired deposition rate information is input to a computer, 
which establishes and maintains the desired rate and controls" (abstract) for "aging and 
deterioration of the target" (abstract). The "end of the target life is determined by the 
computer from objective criteria [that] triggers appropriate actions" (abstract), such as 
when the reported accumulating rate is less than the minimum, an operator is alerted to 
examine or replace the target. 

However Turner 783 is limited by not specifically stating onto what the target is 
sputtering (i.e. substrate, semiconductor piece, etc.) 

Actor '455 teaches a sputtering magnetron using physical vapor deposition for 
film deposition onto "substrates or wafers" (col. 7, line 41 ). 

It would have been obvious to one of ordinary skill in the art to use a substrate or 
wafer for sputter deposition taught in Actor '455 as a typical sputtered workpiece in the 
sputter target control method of Turner 783. 

With respect to claim 2, Turner 783 further disclosies that the "information is input 
to the computer" (i.e. recording the criteria) (abstract). Since the computer branches to a 
stop when the target exceeds predetermined amount, by default the information must 
be organized and stored by some system (i.e. table, spreadsheet, etc). The criteria is 
then selected and retrieved "to trigger appropriate actions" (abstract). 
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With respect to claim 3, Turner 783 further discloses a "stop condition" (i.e. 
alarm) (col. 3, lines 43-44) that is generated. The stop condition is generated if the 
cathode usage (i.e. reported accumulating rate) exceeds a predetermined amount (i.e. 
minimum accumulating rate). 

With respect to claim 7, Turner 783 teaches a method of the computer stopping 
the sputtering process "when the usage of the cathode (i.e. target) exceeds a 
predetermined amount" (col. 3, lines 42-43). The elapsed KWH of usage is used to 
access an aging function stored in the computer (i.e. minimum accumulating rate), 
which "is peculiar to the type of cathode (i.e. target) employed" (col. 3, lines 46-47). 
Determining the elapsed usage of a specified target determines the thickness of the 
target. 

However Turner 783 is limited in that a graph of the reported accumulating rate 
is not compared with a slope of the minimum accumulating rate for one kilowatt of 
power. 

Actor '455 further teaches a computer program for measuring and comparing 
sputtering parameters that may be varied (col. 3, line 60). Actor states using an 
analytical equation to compare deposition rate (i.e. reported accumulating rate) and 
slope of the curve of deposition rate versus target age (i.e. minimum accumulating rate) 
(col. 3, lines 57-59). Actor '455 also states that other sputter parameters may be 
included into this analytical equation for comparison purposes, such as deposition 
power (col. 3, lines 60-62). Actor '455 further states that a type of power measured 
would be number of kilowatt hours of use (col. 7, lines 46-50). These measures would 
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reduce the variability in sputtered film thickness in substrates by automatically 
compensating for erosion of the target (col. 3, lines 23-27). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
sputtering parameters taught in Actor '455 as the method of use for Turner 783 in order 
to gain the advantages of reduction of variability in sputtered film thickness in substrates 
by automatically compensating for the erosion of the target. 

With respect to claim 8, Turner 783 further teaches that "when the usage (i.e. 
KWH of tool power) of the cathode (i.e. target) exceeds a predetermined amount" (col. 
3, lines 42-44), the computer issues a stop condition (i.e. alarm generation). 

With respect to claim 9, Turner 783 further discloses that the "information is input 
to the computer" (i.e. recording the criteria) (abstract). Since the information for the 
target is inputted into the computer, by default the information must be organized and 
stored by some system (i.e. table, spreadsheet, etc). The criteria is then selected and 
retrieved "to trigger appropriate actions" (abstract). Modified Turner 783 also discloses 
that the system can comprise a plurality of sputtering sources (i.e. targets) regulated by 
a single computer (col. 3, line 68; col. 4, line 1). 

With respect to claim 10, Turner 783 further discloses a "stop condition" (i.e. 
alarm) (col. 3, lines 43-44) that is generated. The stop condition is generated if the 
cathode usage (i.e. reported accumulating rate) exceeds a predetermined amount (i.e. 
minimum accumulating rate). 

With respect to claim 12, Turner 783 discloses "a sputtering system utilizing a 
computer" (abstract). The "desired deposition rate information is input to a computer, 
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which establishes and maintains the desired rate and controls" (abstract) for "aging and 
deterioration of the target" (abstract). The "end of the target life is determined by the 
computer from objective criteria [that] triggers appropriate actions" (abstract), such as 
when the reported accumulating rate is less than the minimum, an operator is alerted to 
examine or replace the target. Since the computer branches to a stop condition when 
the cathode (i.e. target) reaches a predetermined amount, the objective criteria must be 
stored in the computer (i.e. in a database). The criteria is displayed in figure 1 as a 
graph (i.e. mapping table). 

However Turner 783 is limited by not specifically stating onto what the target is 
sputtering (i.e. substrate, semiconductor piece, etc.) 

Actor '455 teaches a sputtering magnetron using physical vapor deposition for 
film deposition onto "substrates or wafers" (col. 7, line 41). 

It would have been obvious to one of ordinary skill in the art to use a substrate or 
wafer for sputter deposition taught in Actor '455 as a typical sputtered workpiece in the 
sputter target control method of Turner 783. 

6. Claims 4-6, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Turner (US Patent No. 4,166,783) and Actor et al (5,478,455) as applied to claim 1 
and further in view of Besser et al (US Patent No 6,610,181). 

With respect to claim 4, the references are cited as discussed for claim 1 . 
However the references are limited in that they do not select criteria based on thinnest 
wafers. 
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Besser '181 teaches a method of controlling the formation of metal layers onto a 
wafer via physical vapor deposition (col. 8, lines 25-27). Besser '181 further teaches a 
method that encompasses selecting allowable limits on wafer thickness. Selecting 
allowable limits would encompass having the control data be within the specifications 
(i.e. minimum accumulating rate) (col. 6, lines 20-28), thereby reducing waste materials 
and eliminating an "extremely difficult" step of having the wafer reenter a process 
chamber for recoating of a metallic layer (col. 2, lines 19-27). 

It would have been obvious to one of ordinary skill in the art to use the method of 
selecting allowable limits for wafer thickness taught in Besser '181 as the method for 
selection in modified Turner 783 in order to gain the advantages of reduction of waste 
materials and streamlining of the method. 

With respect to claim 5, Turner 783 further discloses that the "information is input 
to the computer'' (i.e. recording the criteria) (abstract). Since the information for the 
target is inputted into the computer, by default the information must be organized and 
stored by some system (i.e. table, spreadsheet, etc). The criteria is then selected and 
retrieved "to trigger appropriate actions" (abstract). Modified Turner 783 also discloses 
that the system can comprise a plurality of sputtering sources (i.e. targets) regulated by 
a single computer (col. 3, line 68; col. 4, line 1). 

With respect to claim 6, Turner 783 further discloses a "stop condition" (i.e. 
alarm) (col. 3, lines 43-44) that is generated. The stop condition is generated if the 
cathode usage (i.e. reported accumulating rate) exceeds a predetermined amount (i.e. 
minimum accumulating rate). 
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With respect to claim 1 1 , Besser '181 further teaches selecting allowable limits 
which encompass having the control data be within the specifications (i.e. minimum 
accumulating rate) (col. 6, lines 20-28), thereby reducing waste materials and 
eliminating an "extremely difficult" step of having the wafer reenter a process chamber 
for recoating of a metallic layer (col. 2, lines 19-27). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent No. 6,416,635; US Patent No. 6,610,181 relate to the 
state of the art. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Band whose telephone number is (571 ) 272- 
9815. The examiner can normally be reached on Mon-Fri, 8am-4pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

9. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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